A zinc finger-containing glycine-rich RNA-binding protein, atRZ-1a, has a negative impact on seed germination and seedling growth of Arabidopsis thaliana under salt or drought stress conditions.
Despite the fact that glycine-rich RNA-binding proteins (GRPs) have been implicated in the responses of plants to changing environmental conditions, the reports demonstrating their biological roles are severely limited. Here, we examined the functional roles of a zinc finger-containing GRP, designated atRZ-1a, in Arabidopsis thaliana under drought or salt stress conditions. Transgenic Arabidopsis plants overexpressing atRZ-1a displayed retarded germination and seedling growth compared with the wild-type plants under salt or dehydration stress conditions. In contrast, the loss-of-function mutants of atRZ-1a germinated earlier and grew faster than the wild-type plants under the same stress conditions. Germination of the transgenic plants and mutant lines was influenced by the addition of ABA or glucose, implying that atRZ-1a affects germination in an ABA-dependent way. H(2)O(2) was accumulated at higher levels in the transgenic plants compared with the wild-type plants under stress conditions. The expression of several germination-responsive genes was modulated by atRZ-1a, and proteome analysis revealed that the expression of different classes of genes, including those involved in reactive oxygen species homeostasis and functions, was affected by atRZ-1a under dehydration or salt stress conditions. Taken together, these results suggest that atRZ-1a has a negative impact on seed germination and seedling growth of Arabidopsis under salt or dehydration stress conditions, and imply that atRZ-1a exerts its function by modulating the expression of several genes under stress conditions.